Терапевтические возможности карбокситерапии при псориазе by Drogovoz, S. et al.
[4] Оглядові статті
Український біофармацевтичний журнал, № 4 (57) 2018ISSN 2311-715X (Print) ISSN 2519-8750 (Online)
UDC 615.262.1:615.015.4:615.032:615.5                   https://doi.org/10.24959/ubphj.18.192
S. Drogovoz, А. Kononenko, K. Shchokina, G. Belik, A. Shtroblya 
National University of Pharmacy 
The therapeutic possibilities of carboxytherapy 
for psoriasis
Topicality. Psoriasis is a chronic autoimmune disease characterized by changes in the growth and differentiation 
of the epidermis. 2-5 % of the population of the planet have psoriasis, and it is 30 % in the structure of skin diseases. The multifactorial concept of the pathological process in psoriasis determines a wide range of pharmacotherapy of this disease. Modern antipsoriatic agents are not effective enough and have a variety of side effects.
Aim. To summarize the existing scientific literature data conserning the possibility of treating psoriasis with car-boxytherapy.
Results and discussion. Carboxytherapy is an important part of the treatment and rehabilitation of patients with psoriasis. The antipsoriatic effect of carboxytherapy is realized through the local and resorptive effect of CO2: antiprolifera-
tive, antiinflammatory, antioxidant, antimicrobial, antihypertrophic, reparative and analgesic. Carboxytherapy in pso-
riasis promotes tissue detoxification, improves immunity, improves tissue trophism, and eliminates venous-interstitial 
lymphatic stagnation due to hemodynamic, tissue, and biochemical mechanisms of action of СО2.
Conclusions. Carboxytherapy as an additional alternative to pharmacotherapy has a synergistic effect together with 
formulary therapy, but at the same time reduces the dosage of approved drugs and their side effects.
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Терапевтичні можливості карбокситерапії при псоріазі
Актуальність. Псоріаз – хронічне аутоімунне захворювання, яке характеризується змінами росту і дифе-
ренціювання епідермісу. На псоріаз хворіють 2-5 % населення планети, а в структурі захворювань шкіри він 
становить 30 %. Мультифакторна концепція патологічного процесу при псоріазі визначає широкий спектр фар-
макотерапії цього захворювання. Сучасні антипсоріатичні препарати недостатньо ефективні і чинять різно-
манітні побічні ефекти.
Мета роботи. Узагальнити наявні в науковій літературі дані про можливості лікування псоріазу за допо-
могою карбокситерапії.
Результати та їх обговорення. Карбокситерапія є важливою складовою частиною лікування і реабілітації 
хворих на псоріаз. Антипсоріатичний ефект карбокситерапії реалізується за допомогою локальної і резорбтив-
ної дії СО2: антипроліферативної, протизапальної, антиоксидантної, антимікробної, антигіпоксичної, репара-
тивної і болезаспокійливої. Карбокситерапія при псоріазі сприяє тканинній детоксикації, підвищує імунітет, 
поліпшує трофіку тканин, ліквідує венозно-інтерстиціальний лімфатичний застій за рахунок гемодинамічних, 
тканинних і біохімічних механізмів дії СО2.
Висновки. Карбокситерапія як додаткова альтернатива фармакотерапії надає синергічну дію спільно з 
формулярною терапією, але одночасно зменшує дозування затверджених ліків і їх побічні ефекти.
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Терапевтические возможности карбокситерапии при псориазе
Актуальность. Псориаз – хроническое аутоиммунное заболевание, которое характеризуется изменениями 
роста и дифференцировки эпидермиса. Псориазом болеют 2-5 % населения планеты, а в структуре заболеваний 
кожи он составляет 30 %. Мультифакторная концепция патологического процесса при псориазе определяет 
широкий спектр фармакотерапии этого заболевания. Современные антипсориатические средства недостаточ-
но эффективны и оказывают разнообразные побочные эффекты.
Цель работы. Обобщить имеющиеся в научной литературе данные о возможности лечения псориаза при 
помощи карбокситерапии.
Результаты и их обсуждение. Карбокситерапия является важной составной частью лечения и реабилита-
ции больных псориазом. Антипсориатический  эффект карбокситерапии реализуется посредством локального 
и резорбтивного действия СО2:  антипролиферативного, противовоспалительного, антиоксидантного, антимикроб-
ного, антигипоксического, репаративного и болеутоляющего. Карбокситерапия при псориазе способствует тка-
невой детоксикации, повышает иммунитет, улучшает трофику тканей, ликвидирует венозно-интерстициаль-
ный лимфатический застой за счет гемодинамических, тканевых и биохимических механизмов действия СО2.
Выводы. Карбокситерапия как дополнительная альтернатива фармакотерапии оказывает синергическое 
действие совместно с формулярной терапией, но одновременно уменьшает дозирование утвержденных ле-
карств и их побочное действие.
Ключевые слова: псориаз; кератиноциты; карбокситерапия; антипролиферативное; противовоспали-
тельное действие
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INTRODUCTIONPsoriasis is a chronic autoimmune disease charac-terized by changes in the growth and differentiation of 
the epidermis due to biochemical, immunological, and 
vascular anomalies in the body [1-5]. As a result, papu- 
les are red, white and gray, hyperkeratosis, cracks, and 
sometimes pustules appear. In psoriasis, the processes 
of proliferation and differentiation of keratinocytes are 
violated: they are formed much more than normal, and 
therefore many scales appear on the thickened skin. At pre-
sent, the etiology and pathogenesis of psoriasis is not well understood. 2-5 % of the population of the planet have 
psoriasis, and it is 30 % in the structure of skin diseases 
[5-10]. In psoriasis, the risk of morbidity and mortality 
due to cardiovascular disorders (myocardial infarction, metabolic syndrome) is 2.9 times higher than with other 
skin diseases. In addition, psoriasis is often combined with 
arterial hypertension, rheumatoid arthritis, Crohn’s dise- 
ase [2-4, 8]. 
In recent years, a large amount of data has been found 
on the association of psoriasis with obesity, diabetes mel-
litus, atherosclerosis, benign prostatic hyperplasia, erec-
tile dysfunction, and many other diseases. Influenza and 
scarlet fever often precede psoriasis, which indicates the role 
of the infectious factor in its etiopathogenesis. Thus, in 90% of patients the appearance of psoriasis is observed 
after the manifestation of streptococcal infection [2, 3].Stress triggers the release of dermal nerve endings 
of neuropeptides (substance P, somatostatin), which in 
psoriasis becomes the link between neurological and in-
flammatory reactions. These neuropeptides activate macro- 
phages, lymphocytes and other cells that produce inflam-matory mediators and initiate biochemical and immuno-logical processes that promote the development of pso- 
riatic skin lesions, or the formation of new foci of pso-
riasis [3-5, 9, 10]. In psoriasis, immunopathological pro-cesses are characterized by the production of interleu-
kins, activation of T-lymphocytes, followed by secretion 
of the corresponding cytokines, which leads to inflam-
mation, hyperproliferation of keratinocytes, the forma-tion of psoriatic plaques.
In addition, with the intensification of psoriatic rashes, the production of active forms of oxygen and nitric oxide 
is enhanced. All this leads to pathological changes in the skin, 
oxidative stress, and an increased level of free radical oxi-dation violates endothelial function and production of nit- ric oxide (NO). NO is one of the most important media-
tors of physiological and pathophysiological processes, 
the interest in which is steadily growing, since NO is the endo- 
thelial relaxation factor, vasodilator, has antithrombotic 
properties, inhibits pathogenetic growth of blood ves-
sels [2, 11, 12]. One of the mechanisms of keratinocyte hyperproliferation in psoriasis is a local decrease in the ac-
tivity of inducible NO synthetase and, therefore, insuf-
ficient synthesis of NO. It has been established that NO 
at low concentrations stimulates the proliferation of ke-
ratinocytes, and at high concentrations, on the contrary, 
inhibits cell proliferation and induces their differentia-
tion [9, 13]. Consequently, the multifunctional signal mo- 
lecule NO, which is among the regulators of growth and 
differentiation of keratinocytes, with psoriasis can have an ambiguous pathogenetic meaning.
In addition, the study of the pathogenesis of psoria-
sis indicates the significant role of mental injury, that is, the stress factor in the mechanism of development of this disease.The multifactor concept and the absence of an unam-biguous mechanism of the pathological process in pso-riasis determine a wide range of pharmacotherapy of this 
disease. Drugs that provide anti-inflammatory, hyposen-sitizing and membrane-stabilizing effects by reducing the per- 
meability of the vascular wall, and corrective microcir-culation disorders that improve the rheological proper-
ties of the blood, contribute to the elimination of the in- 
flammatory response in the dermis and normalize the dif-
ferentiation of keratinocytes, used for treatment of pso-
riasis. However, many antipsoriatic agents are not effec-
tive enough and have a variety of side effects. Therefore, 
the restoration of vascular microcirculation, vasculari-
zation and architectonics of the dermis, neutralization 
of oxidative stress, elimination of inflammation and hy-
poxia are the tasks of modern pharmacotherapy of pso-
riasis, in addition to suppressing the excessive prolifera-
tion of keratinocytes, normalizing their differentiation.
Consequently, the need for an effective and safe me- 
thod of treatment of psoriasis, long-lasting improving the qua- 
lity of life of patients, still exists today. Today, convincing clinical experience of effective use in this pathology of carboxytherapy (carbon dioxide therapy) has been ac-cumulated in the off label use therapy style (use of drugs that go beyond the instructions). Carboxytherapy is an important part of the treatment and rehabilitation of pa-tients with psoriasis. The antipsoriatic effect of carboxy- therapy is realized through the local and resorptive ef-fect of CO2: antiproliferative, antiinflammatory, antioxi-
dant, antimicrobial, antihypertrophic, reparative and anal-
gesic [5, 6, 9, 11, 12, 14, 15]. The effects of CO2 in this pathology are also achieved by improving local vascu-
larization [9, 11, 12].
The anti-inflammatory effect of carboxytherapy is in-directly associated with changes in the expression of cyto- 
kines, growth factor, adhesion molecules and cellular re- 
ceptors to them. [6, 10, 12, 14]. 
Carboxytherapy, having a systemic effect on the body, 
increases the level of tissue oxygenation and, as a result, 
tissue trophicity, the acid-base balance and the rheologi-
cal properties of blood improve [12, 15]. Inflammation, 
pain, stimulating effect of NO on keratinocyte prolifera-tion are eliminated due to the listed effects of carboxy-
therapy [13, 16]. At the same time, under the influence of CO2 therapy, local correction of tissue hypoxia occurs 
due to the effect of Verigo-Bohr, stimulation of endothe-
lial growth factors of the skin vessels (neovasculariza-
tion), neoangiogenesis and fibroblasts, which improves 
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collagen synthesis, causes vasodilation (the basal tone 
of arterioles decreases, which contributes to increased 
blood flow) [6, 14-16]. All of the above effects of carboxy-
therapy lead to the normalization of keratinocyte diffe- rentiation and the restoration of histoarchitecture of the dermis.
Today, carboxytherapy is used as an additional method of treatment for small psoriatic plaques localized in the el-
bow, knee and other areas [17]. CO2 injections are made 
subcutaneously, in the immediate vicinity of psoriatic le-
sions about two times a week. All CO2 injections are per-formed in the subcutaneous layer in two ways: first, aro- 
und the plaque (Fig. A); the second – once, in the middle 
of the psoriatic plaque (Fig. B). The volume of CO2 per session is 20-40 ml. Needle angle 15o-30o, dose 5 ml, need- 
le length 30G is 6-12 mm, the distance between injections is 2 cm. The recommended number of carboxytherapy sessions is 5-15. The number of procedures depends on the local status and subjective feelings of the patient. Safety of carboxytherapy allows you to use it as an al-
ternative method of treatment of psoriasis, as it not only 
has anti-inflammatory, antihypoxant, antioxidant effect 
in psoriasis, but also contributes to tissue detoxification, 
improves local skin immunity, improves tissue trophism, 
eliminates venous-interstitial lymphatic stagnation, im-
proves mood, increases the efficiency and quality of life 
due to hemodynamic, tissue and biochemical mechanisms 
of action of СО2.
CONCLUSIONS
Today, carboxytherapy is not in the medical recom-
mended regimens for the treatment of psoriasis, in the pro-
tocols and in the formulary, however, this method is wi- 
dely used in dermatology thanks to the off label use the- 
rapy. World statistics show that in dermatology, as in other 
areas of medicine, 60-80 % of drugs are prescribed in off label use style [18]. Dermatologists have clinically es-tablished the positive effects of carboxytherapy for pso-riasis and transferred their experience to its widespread use in this disease. Carboxytherapy as an additional al-ternative to pharmacotherapy has a synergistic effect to- 
gether with formulary therapy, but at the same time re-duces the dosage of approved drugs and their side ef-
fects [1, 19, 20].
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Fig. Carboxytherapy for psoriasis (psoriasis vulgaris). Methods of carboxytherapy for psoriasis:  
A – injection around the plaque, B – injecttion into the middle of the plaque
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